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Abstract
Treatment of Class II, Div. 2 malocclusion can be a challenging undertaking for the orthodontists. The
facial growth pattern and in particular the mandibular growth pattern can greatly influence the outcome of
treatment and the long-term stability. In this article we will discuss factors determining the best time for
treatment, the choice of treatment mechanics and the indications for extraction versus non-extraction.
Criteria for treatment with two upper bicuspid extraction will be discussed and we provide 8 rules to
consider for a successful outcome of treatment. Factors influencing long-term stability will be discussed
and a protocol to improve stability will be suggested.
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REVIEW ARTICLE

Class II, Division 2 Malocclusion: What the Clinician
Should Know About Treatment of This Malocclusion
(PART II)
Ib Leth Nielsen
Orofacial Sciences, Division of Orthodontics, University of California, 60 Lambeth Sq. Moraga, San Francisco, CA, 94556, USA

ABSTRACT
Treatment of Class II, Div. 2 malocclusion can be a challenging undertaking for the orthodontists. The facial growth
pattern and in particular the mandibular growth pattern can greatly inﬂuence the outcome of treatment and the longterm stability. In this article we will discuss factors determining the best time for treatment, the choice of treatment
mechanics and the indications for extraction versus non-extraction. Criteria for treatment with two upper bicuspid
extraction will be discussed and we provide 8 rules to consider for a successful outcome of treatment. Factors inﬂuencing long-term stability will be discussed and a protocol to improve stability will be suggested. Taiwanese Journal of
Orthodontics 2021;33(2):44e52
Keywords: Early treatment; Extraction versus non-extraction; Upper bicuspid extraction; 8 rules for maxillary bicuspid
extraction; Retention

INTRODUCTION

W

hen is the best time to treat a Class II,
Div. 2 malocclusion? When making this
important decision, it should be remembered that
the outcome will have to be retained for a long
time. If a patient shows up with a deep impinging
overbite, there can be no doubt the time has come
to start some treatment. Early interceptive treatment is always indicated if the overbite is severe
as seen in the patient in Figure 1 and limited
appliances can correct the overbite and the Class
II. For example, a 2  4 appliances with intrusion
in one or both arches and in some instances with
a cervical headgear can be employed for molar
correction.
An alternative to the 2  4 appliance is a
maxillary Hawley retainer with a sagittal expansion screw that can include either two or four
incisors (Figure 2). This appliance can also assist
in the correction of the overbite if it has a bite
plane for the lower incisors and has no posterior

tooth contact. Following alignment of the front
teeth, and changing the malocclusion from a Class
II, Div. 2 into a Class II, Div.1, this initial stage
can then be succeeded by a functional appliance
to correct the Class II part of the malocclusions.
Alternatively, a headgear can be applied if
appropriate (Figure 2).
Using headgear to treat the Class II malocclusion
Whether or not to use a headgear in these cases is
also somewhat controversial, because of the expected forward mandibular growth. One can apply
the following as a rule; if there is no sagittal skeletal
discrepancy between maxilla and mandible, the
correction should be done by tooth movement
rather than orthopedics. To achieve this correction,
one could use Class II elastics in combination with
reverse curve archwires or 2  4 intrusion arches to
level the curve of Spee. In cases with increased or
normal vertical jaw relationship intrusion arches is
suggested by Ricketts.1 Far too often, patients with
limited or no skeletal discrepancy but a Class II
molars could be treated with headgear. This
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Figure 1. Mixed dentition case with severe deep overbite. Impinging on the labial gingiva and palatal mucosa. Interceptive treatment would be
indicated to prevent long term damage to the tissues.

A proper goal for Phase I correction is to establish
normal overjet and overbite relationship of the incisors and then maintain the lower incisors inclination by placing a lower lingual arch, for instance,
until all permanent teeth have erupted. The upper
incisors are often rotated to some degree prior to
treatment and need to be held in place, usually with
a removable passive Hawley appliance with a bite
plateau that can provide a ramp for the lower incisors without taking the posterior teeth out of occlusion. This gives the lower incisors a solid vertical
point of contact and helps maintain the fulcrum
point.
Among the side effects of an untreated Class II,
Div. 2 is that the malocclusion can cause excessive
tooth wear of the lower incisors and sometimes also
the upper incisors, as seen in Figure 5. In other
cases, the deep bite can cause traumatic injury to the
palatal mucosa, in extreme cases with the loss of
periodontal attachment.
The long-term effect of anterior mandibular
rotation can frequently result in a concave proﬁle
and a prominent chin, as seen in the adult male
patient in Figure 6. The ANB angle in this patient
exceeds what can be corrected with conventional
orthodontics so in this case only orthodontic surgical correction can provide the patient with a satisfactory occlusion and an acceptable facial proﬁle.

decision may incorrectly be based on their ANB
angle rather than on their ANPog angle (Figure 3).
Using headgear in these patients restrains maxillary forward growth and also favors forward
mandibular growth, leaving the patient with a
concave proﬁle and a more prominent chin. In cases
where the maxilla already is retrusive and the
mandible prognathic, reverse pull headgear in
combination with Class II elastics may even be
appropriate, as recommended by Ricketts.1 This
relationship is fortunately not typical, at least not
until the late mixed dentition.
Early treatment of Class II, Div. 2 Pro's and Con's
The drawback of treating early, as in the mixed
dentition, is that after the appliances have been
removed and a good anterior occlusion has been
established, the occlusion must be maintained until
an evaluation determines whether there is a need
for Phase II in the permanent dentition. If not
maintained the continued forward rotation of the
mandible with growth could cause a return of the
overbite. This would require four to ﬁve years of
retention. The patient seen in Figure 4 would be a
good candidate for early treatment to prevent permanent damage to the palatal mucosa and gingival
trauma from the severe overbite.

Figure 2. Two modiﬁed maxillary Hawley retainers designed for proclination of the incisors. A, The device includes sagittal expansion screws
embedded in the anterior bite plane for proclination of 4 upper incisors; B, in cases where only the central incisors need proclination, this design of
screw expansion of only 2 incisors with an anterior bite plane is provided.

45

I.L. NIELSEN
CLASS II, DIV. 2 MALOCCLUSION: TREATMENT CONSIDERATIONS

Taiwanese Journal of Orthodontics
2021;33(2):44e52

Figure 3. The sagittal relationship between maxilla and mandible can be assessed in two ways. A, The angle ANPog could measure the sagittal jaw
relationship; B, while angle ANB measures the apical base relationship.

Extraction versus non-extraction

facial proﬁle, depth of the overbite and the sagittal
and vertical jaw relationships. Our conclusion was
that the orthodontist should consider the extraction
question with care in these cases because each type
of treatment has its own drawbacks.2

Most patients with this type of malocclusion will
beneﬁt from a non-extraction approach to their
treatment. There are two critical treatment needs: (1)
to establish a solid anterior fulcrum point at the
incisors, and (2) to exercise caution about extracting
permanent teeth, since their absence can result in
lack of solid contact between upper and lower incisors. Continuing anterior rotation of the mandible
can in such cases often result in increase in overbite
during growth. This does not mean that all cases can
and should be treated non-extraction but the indication for removal of teeth is far less common in
these patients.
In a previous article we compared the outcomes of
extraction and non-extraction treatment in identical
twins. We reported that the decision to extract or not
depends not just on the amount of crowding in the
lower arch but on several other factors including

Class II, Div. 2 malocclusion and two upper
premolar extraction
In his recommended treatment approaches to
correct Class II, Div. 2 malocclusion, Edward Angle
suggested that in certain cases one might consider
extraction of two upper ﬁrst premolars.3 The speciﬁc
malocclusion he noted is one that involves crowding
of the upper teeth, with an uncrowded lower arch.
This may not necessarily be the best choice as
there is a risk of an outcome that includes spaces in
the upper arch or inadequate torque of the upper
incisors, leaving them upright, prone to relapse, and
giving the patient the so-called “orthodontic look.”

Figure 4. Young female patient with Class II occlusion and an impinging deep overbite. Moderate crowding in the upper arch and pronounced
retroclination of the incisors.
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Figure 5. A, B, Adult patient with severe attrition of both upper and lower incisors. Notice the gingival impingement of the upper incisors on the labial
gingival tissues; C, patient in mixed dentition with damage to the palatal mucosa from impinging deep overbite.

7) Normal tooth sizes of the upper incisors (no
Bolton discrepancy)
8) No excessive curve of Spee

A further risk is root resorption, in which case the
clinician would have to retract the incisor roots
signiﬁcantly to camouﬂage the sagittal jaw discrepancy and achieve normal overjet and overbite with
ideal incisor torque. To what should we pay special
attention when considering a two upper premolar
extraction treatment?
Eight rules for success with upper bicuspid
extraction in Class II, Div. 2 cases:

Rule No.1: Minimal remaining growth
The importance of an individual patient having
limited growth left cannot be stressed enough.
Ignorance of this rule is the primary reason for a
poor outcome of Class II, Div. 2 cases treated with
upper premolar extraction. The most reliable way to
determine the stage of maturation is to use a hand
wrist radiograph that includes the phalanges. The
stage indicating that puberty has been passed is
called distal epiphysis union (DPu) and is demonstrated in Figure 7 (Helm et al.).4
Notice the closed epiphysis on the third ﬁnger
(Figure 7, blue arrow). This correlates with the patient on average being one to two years after the
growth spurt (Hx). At this stage, the growth

1) The patient should be post-puberty with minimal growth potential
2) The sagittal jaw relationship (ANPog) should
be  5 degrees
3) The sagittal apical base relationship (ANB) has
to be  6 degrees
4) Minimal proclination of the lower incisors
5) Mild to moderate crowding of the lower incisors
(5 mm)
6) Adequate distance between the palatal cortical
plate for maxillary incisors torque

Figure 6. Adult patient with severe deep overbite and Class II malocclusion. Note the short anterior facial height, prominent chin, and concave proﬁle.
The sagittal apical base discrepancy is here too severe for conventional orthodontic treatment and combined surgical orthodontic correction would be
needed.
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Figure 7. A, Hand-wrist ﬁlm showing skeletal maturation stage DPu indicated by arrow (blue); B, ossiﬁcation stages in boys arranged relative to the
puberal growth spurt in height (Hx). The graph shows the distal epiphysis (DPu) closure occurs 1e2 years after puberty.

chance of a stable anterior fulcrum point for longterm stability of the teeth. If your treatment plan
requires a large amount of torque of the maxillary
incisors, the roots could end up touching the palatal
plate, a condition associated with root end
resorption.

intensity is about half of what it was at puberty. In
girls, ask if they have menstruated yet, which on
average starts one year post puberty as well.
One may ask; what is the problem if the two
bicuspid extractions are made too early? The answer
is residual mandibular growth. The growth direction in these cases of Class II, Div. 2 malocclusion is
mostly downward and forward. This can make it
nearly impossible to fully close and retain the
extraction spaces once you run out of overjet. The
degree of forward mandibular component can
change the jaw relationship after treatment is
completed, which could increase mandible and chin
prominence; more importantly, it changes the molar
relationship as well. So, a case that should have
ﬁnished with Class II molars moves towards a Class
I molar relationship, with excess space due to the
extractions. Another result is lower anterior crowding, in which case the mandibular teeth are conﬁned
by the maxillary teeth that are being retracted. As a
result, the clinician may need to remove teeth in the
lower arch in the middle of treatment, a step not in
the initial plans and prone to result in a poor occlusion. Upper premolar extraction in Class II, Div. 2
malocclusion, is a risky business when growth is still
underway, and in most cases, it leads to an outcome
with poor occlusion. If such a treatment plan is
selected, be very careful about also using headgear
on the maxillary ﬁrst molars as it holds back not
only the molars but also the maxilla and exaggerates
the effect of forward change of the mandible.

Rule No. 3: ANB less than 6 degrees
Some orthodontists use the ANB angle to represent the actual jaw relationship; others use the
ANPog angle, which is a more correct measurement. The ANB angle describes the apical base
relationship between the maxillary and mandibular
apical bases and relates to the teeth.
The somewhat confusing issue here is the fact that
A point (red) represents both the apical base and the
maxilla proper due to lack of a better reference point
in the upper jaw (Figure 8). B point (blue) represents
the apical base and the dentition in the lower arch.
In short, for the esthetic evaluation of the face, one
should use the ANPog (green) or the sagittal jaw
relation, and for the arch relationship one should
use the apical base relationship (blue). Both measurements are important in analyzing Class II, Div. 2
malocclusion.
Rule No. 4: Lower incisors are not over-proclined
If the lower incisors are proclined in relation to
the face and true vertical, you won't be able to
retract the upper incisors to completely close the
upper extractions spaces and achieve a solid Class II
occlusion of the molars. Plan the outcome so that
after alignment, the lower front teeth are not so
proclined that they prevent space closure in the
upper arch.

Rule No. 2: Less than 5 degrees ANPog
The sagittal jaw relationship must be only mildly
discrepant so the teeth can ﬁt together with a
normal overjet and overbite; this will create the best
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Figure 8. The sagittal base relationship ANB describes the degree of difﬁculty in ﬁtting the teeth together. The sagittal jaw relationship determines the
sagittal skeletal discrepancy between maxilla and mandible.

Rule No. 5: Lower arch crowding

resorption risk increases with greater movement,
and whether the roots will end up contacting the
palatal cortical plate, as seen in Figure 9 (blue
arrow). In some instances, this plate comes straight
up behind the upper incisors, so they almost
immediately contact the plate when the clinician
applies torque to the teeth. An interesting observation in terms of root torque is that several studies
have shown that the so-called Collum angle, which
is the angle between the root and the crown axis of
the upper incisors is signiﬁcantly greater in patients
with Class II, Div. 2 than in patients with Class II,
Div. 1 and Class I malocclusion. The clinical significance of this is that one should pay special attention
to the root position when torquing the upper

Pretreatment lower arch crowding should not
exceed more than 4e5 mm, with normal inclination
of the lower incisors. If you increase the lower arch
perimeter when crowding is greater than this, the
lower incisors will procline and prevent space
closure in the upper arch.
Rule No. 6: Room for upper incisor root retraction
A critical consideration is how much the upper
incisors need to be torqued during treatment to
place them in a good relationship to the lower incisors. Consider the amount of travel, since root end

Figure 9. Proximity of incisor roots to palatal cortical plate increases chances of root resorption during treatment (blue arrow). Adequate space between
maxillary incisors roots and palatal cortical for root torque (red arrow).
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ADDITIONAL CONSIDERATIONS

incisors in these patients. This difference can clearly
be seen on both regular lateral headﬁlms and
especially CBCT's.5

Note that there are some special treatment issues
to assure that the ﬁnal position of the ﬁrst molars in
the upper arch is correct.
It is important that the maxillary ﬁrst molars are
positioned correctly at the end of treatment. One of
the goals of treatment is to achieve a solid interdigitation of the posterior teeth without spaces between the upper second premolar and the ﬁrst
molar. To obtain this result, the ﬁrst molars need to
be mesially rotated during treatment. This can be
accomplished by using pre-adjusted bands with
zero toe-in or switching the bands between the left
and the right sides. However, the latter technique
can sometimes lead to a poor ﬁt of the bands, as
they are intended for the designated side by the
manufacturer. A better approach is to purchase
standard molar tubes without prescription, and then
weld them to the bands.
Post-treatment records of the patient seen earlier
in Figure 10 show that a solid posterior occlusion
was achieved, as well as normal overjet and overbite. Note the slight mesial rotation of the upper ﬁrst
molars which serves to take up maximum space in
the arch and avoid any residual spaces after the
extractions (Figure 11).

Rule No. 7: Minimum bolton discrepancy
Tooth size discrepancies of the upper incisors are
very important, since small teeth in the upper front
can be very hard to ﬁt to normal-sized lower incisors
and still maintain Class I canines and good buccal
interdigitation. Any compromise with upper and
lower incisor inclination will aggravate the problem.
Therefore, any pre-existing Bolton discrepancy
should be taken into consideration to avoid space
between the upper incisors or if there will be a need
for restorative build-ups after treatment.
Rule No. 8: Mild to moderate curve of spee and
anterior overbite less than 5 mm
Include the depth of curve of Spee in the equation,
when a deep curve of Spee is leveled, it always results in further proclination of the incisors. This
problem may contraindicate a plan to treat the
malocclusion with two upper bicuspid extraction.
Correlate this with rule No. 7.

Figure 10. Young female one year post puberty with Class II, Div. 2 malocclusion treated with two upper bicuspid extraction and lower arch nonextraction. (Reproduced with permission from the PCSO Bulletin).
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Figure 11. Post treatment records of patient seen in Figure 10. Treatment included extraction of two maxillary ﬁrst bicuspids. (Reproduced with
permission from the PCSO Bulletin).

Retention of Class II, Div. 2 occlusion

teeth out of occlusion when the patient bites
together, as a solid interdigitation of the posterior
teeth is one of the best forms of retention.

One major challenge after treatment of a Class II,
Div. 2 malocclusion is the long-term stability. The
facial growth pattern continuous to play a major role
in the post-treatment tendencies for change.
Because we treat most patients while they are still
growing and during their most active growth phase,
there is often residual growth left post-treatment.
The natural tendency is for the lower incisors to
upright after treatment as they follow the rotation of
the mandible, and this can lead to a recurrence of
the deep bite and lower anterior crowding. In the
upper arch, the incisors will naturally tend to tip
back if not maintained in alignment, so retention of
the upper incisors is also important. Our recommendation is to maintain retention in both arches
until all growth is completed before gradually taking the patient off retainers.

CONCLUSION
We have in this article discussed and summarized
several important aspects of the treatment of the
Class II, Div. 2 malocclusion. The focus has been on
the timing of treatment and some of the options
available to the orthodontist. We further discussed
the factors to consider when it comes to extractions
in crowded cases. Finally, we presented 8 important
rules to take into consideration in patients with
crowded maxillary arches and close to normal space
conditions in the lower arch and where two upper
bicuspids might be an option to help correct the
malocclusion.
The long-term stability of treatment is often
overlooked in these cases, so we suggested clear
guidelines for retention in order to avoid relapse
post-treatment.

Retention appliances
To prevent uprighting of the lower incisors, we
prefer to use a lower bonded arch from 3 to 3, rather
than a removable retainer that often is not used fulltime. In the upper arch, we maintain alignment by
using a removable Hawley retainer, preferably with
a wrap-around wire so as not to interfere with the
occlusion. It is also a good idea to have a small ramp
behind the upper incisors on the retainer so as to
provide a ﬁrm vertical support for the lower incisors
in occlusion. But this should not take the posterior
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